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PBOVISIONAL SPEOmOATION 

Mediod of Prodadng Sulphur irom Gases Contaiiiiiig Siilphiir« 

dioxide 



Lehtcbd, a Britisli Compaay, af lliOl^ 
Jewiji Iiondon, E.C^^ aiud Oyhtti 
TEaMAS WhiT,, a BritiBli Subject, of 

6 " Naseby Marlow, Buddnghaimsluie, 
do hereby declare Hie nature of this inven. 
tioa to be as follows: — 

It ihas loiiff been known that. sulplxiLr 
dioxide may be caused to react wilSi 

10 carbon at high temperatare^ and that 
under suitable conditoons the chief pro- 
duct of the reaction is elemmtexy sul- 
phur, yelocities of leaction high 
enough for practioal use require tem- 

16 peratures not below 800* 0. and urefer- 
ably in. the neighbourhood of UOO* 0. 
The concentration of eulphur dioxide in 
l^e gases to be treated should not be too 
low; foir economical usage of carbon, the 

20 oxygen content of the gases should be as 
low as possible. 

^ It hae been proposed to efieot xeduo- 
tion to sulphur causing gjases contain*- 
ing snltrhur-dioxide to pass throoigh a bed 
26 of carbonaceous material^ usnaUy coke, 
maintained at I4gh temp^tnre. In 
such a method ifc has been proposed to 
support oarboniaieeoiis mateEiaL^ on ;netul 

frate bare, the gases being introduced 
elow 'Qie bars ana caused to pass upwards 
through the bed. Whilst soxsh a metiiod 
may be suoceBsfully used in dealing with 
gases initially at «u relatilrely low t^- 
peratore, it is not practioable to allow 
86 6»fiea at high temperature to come into 
contact with metal bars. 

The present xnTeniion may be 
employed with sbsbb at any temperature 
eyen at^lOOO* 0. or higher. According 
^0 to the invention, the gases are passed 
through a mass or column containing 
the ;Diatmal iised for reduction, the mass 
or oolvmn being supported by means 
placed outside the gas iffbream «und the 
gases being introduced at a point remote 
from the support upon which Ihe mass 
or column rests. jDust and ash are 
remored hy withdrawing part of ihe mass 
from the oottom, either at intervals or 
50 continuously. The mass is ih.us caused 
to descend and the material with^awn 
from the reaction eone is given time to 
cool before reaching the level at which 



it is supported. The space occupied 

the mass or coluiaa is restored by the 66 

addition of furth^ material at the top. 

The mass or column is pref erablv com- 
posed of lump re&aotory material inert 
xmder the conditions of reaction. The 
refiractory^ material should be of fairly 60 
uniform size in border that the goaass ma;^ 
be easily traversed by the gases, and is 
fRreferably shaped into cubes of Z" to 4^ 
side. The refiractory meiterial acts as a 
carrier for the oorbonaoeous material 65 
required for the zeductiosL, holdiiig it on 
or within the mass until it reaches the 
necessary high temperature and enters 
into reaction with the sulphur dioxide. 

Oarbonaceous materiel may be intro^ 70 
duced into the mass or column either as 
finely divided material or in ihe lump 
form. If finely divided carbonaceous 
maiteriid is used, this may be allowed 
to fall from above on to the mia^s or 76 
column, or may be injected into the gas 
stream by which it is oarried into con* 
tact witii &e mass or column. Where 
lump carbonaceous material is used, lihie 
xoay be added from -time to time or con- 80 
tinuonsly eitiier alone, or with the refrac- 
tory material introduced to replace that 
witiidrawn fwftn the bottom. The 
carbonaceous material may also be added 
both in lump form and in finely divided 85 
form. 

The mass or column will thus be com- 
posed peirtiy of in^ material and parSy 
of carbonaceous material, and the pro- 
portions may be adjnsiea within wide 80 
limits. It will generally be convenient 
to use^ sucih a proportion of carbonaceoxis 
mat^cial and so to adjust the rate at 
which material is withdrawn itom ihe 
column that the carbcu'aiceous material 96 
is completely consnimed in the reaction, 
so that the material withdrawn from the 
bottom is ohiefly refractory material 
with duet snd ash but wi& little or no 
carbonaceous material. 100 

With a mass or column formed in lihis 
way gases do not encounter any great 
resistance, the sieed lumps of refractory 
mat^al serving to maintain an open 
stmctnre. The ash foi:med from the 105 
carbonaceous material ae it ie consomedi 
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togeflxer witii any diist carried the 
gases or formed within the mass, worJtB 
downwards through the oolamu in conse- 
Quenoe of the moyement caused by with- 
5 drawal trom the bottom, and is eventu- 
ally lemoived at tiie battom wilh the 
renactory material. 

The mass or column may also be formed 
of lump carbonaceous material alone. In 

10 this case part of tiiecurbonaceous material 
will be consumed in the reaction and 
part is withdrawn from the bottom of the 
mass or column. This withdrawal of 

^ lump carbonaceous material has the same 

16 effect as withdrawal of lump refractory 
material in the case in which &e beH com- 
prises such material; that is, dust and 
ash work downwards through the column 
imd are removed with the lump carbon- 

20 aceous ma;terial, and the mass Is hept 
open for passage of the gases. 

The invention may be carried out with 
gases ohtcdned by combastion of sulphide 
material in any trpe of furnace. Prefer- 

26 ably gases are employed which are already 
at or near the desired temperature for re- 
action and which contain a high piopor- 
ticm of fiulphur-diosdde. Such gases may 
. be obtained by ifhe combustion of sulphide 

80 material in finely divided form under 
conditions such that the separate particles 
bum more or less instantaneously whilst 
suspended in air; this method of combus- 
tion is hereinafter referred to as sub- 

86 pension roasting '\ The gases obtained 
by such BUSDMision roasting will normally 
be at considerably higher temperatures 
than those obtained from combustioQ in 
shelf masters.^ The proporticm of sul- 

40 phur'-dicmde in the ffases ^nay be con- 
trolled by adjusting tne proportion of air 
to sulphide material. • 

. . ^ The gases obtained by suspension roast- 
ing usually carry consideraole quantities 

4fi of dust, ; The dust will consist chiefly of 
metal oadde, which can react with sulphur 
in presence of carbon at high temperature 
to give osddes of carbon and reform the 
metal sulphide. If allowed to reach the 

60 educing chamber in large quantities^ 
therefore, such, oxide dust may cause 
blockage by slaggmg or fritting, and loss 
of sulnhur. It is desirable, therefore, 
that dust should be removed as far .as 

65 possible, before the gases pass through the 
reduction process. JB'or this purpose the 
gases may conveniently be passed through 

^ a cvdone dust edractor formed of fire- 
. ' hjAck or other refracterv material. Such 
60 fi^ Retractor is preferably incorporated 
within the same structure as the roasting 
chamber, efficient innnl^vti^g material 
being employed in enclosing both, so that 
gases carrying very little di5t are obtained 

66 with the minimum loss ol heat. 



For the maximuni economy in the use 
of carbon, it is desirable that the ffases 
entering the reduction chamber should be 
at a temperature in the neighbourhood of 
1100'' C. and should contain the minimupi 70 
of free osygen. In practice, however, it 
may occur tnat at very higrh temperatures 
the particles of metel oxide dust carried 
by tne msBS tend to adhere to and build 
up <HX the walls of the dust extractor and Vfi 
fl^es. To ajroid the difliculldes which 
might arise in these circumstances, the 
temperature may be controlled to that 
found permissive in practice, for ex- 
ample, by controlling the quantity of air 80 
used in the suspension roastin|r. If the 
temperature of the gases entering the re^ 
duotion chajmber is much below 1000'' 0*, 
it will be necessary that the gases should 
contein a. proportion of oxyaen, which by 85 
reaction with carbon in tiie reduction 
chamber will raise the temperature to that 
required for effective reduction. The sul- 
phur dioxide content of gases obtained for 
example by suspension roastinpr of pyrites 00 
may vary from 12% to 16% by volume, 
and the oxygen content from 5% to 0%., 
- In a pilot plant burning finely divided 
iron pyrites by suspension roasting, it was 
found that the temperature of the gases 06 
leaviiig the furnace should not exceed 
850'' O., in order to avoid deposit of sin* 
tered material in tiie flues and dust ex- 
tractor^ which were of relatively small 
dimensions* In order to maintain this tenu 100 
perature, the ratio of air to pyrites in the 
lumace was adjusted to give ffases con- 
taining about 14% of sulphur-dipxide and 
8% of oxygen, which were found to give 
effective reduction. ^ X06 

Where from the dimensions of the plant . 
or the nature of the sulphide material 
used there is no risk of deposit of fritted 
or sintered material in tne flues, it is 
desirable to use the minimum quantity of 110 
air necessary to effect complete roasting of 
the sulphide material, where pyrites is 
used, it is possible and desirable to use 
less than the theoretical quantity of air 
required for complete combustion, and as 116 
little as 90% or even 85% of the theoreti- 
cal air required may be en\ployed with- 
out risk of obtaining cinders lugh in 
sulphur. With such limited proportions 
of air, the gases leaving the furnace will 120 
contain free sulphur up to 20 or 80 grams 
per cubic metre measured at normal tem- 
perature and pressure. Such gases are 
especially suitable for the practice of this 
invention, since they require minimum 185 
consumption of carbon for the sulphur 
obtained, and since according to the pro- 
cess of the invention the gases do not come 
into contact with metal or other material 
which can react with sulphur. 180 
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The reductioa may be carried out ixL a say betvfreen 900 and 1100° 0., and ynH 66 
reaction shaft <xc chamber containing the contain free enlphiir. Most of the snlphnr 
mass or column of lump material and well dioxide originaUy in the entering gases 
mstdated to avoid loss of heat. The walls will haye beein xeduoed to snlphux, but 
5 of the reduction diamber are provided small quantities of carbon disnlphide and 
witii ports for the inlet of gases some disr carbon Oisysulphide will usually be pre- 70 
tance alOTe the lovel at wnioh iSie mass sent^ together with that proportion of 
or column i& supported. sulphur dioside which hes escaped xeduo- 

The masg or column may conveniently tion. Such exit gases may contain, tot 
10 be supported on a table which is not in example^ 180 — 200 grams of sulphur as 
the gas stream, so that the table and that element^ 6—10 grams of snlphur as carbom 76 
part of the mass or column adjacent to it disuljjlude, 6—10 grama as' carbon oxy- 
are relatively cool. Withdrawal of lump sulphide, and 10—20 sraniB sulphur 
materifil may be effected by the. operation diocdde, per cubic metre ^mteasured «it 
15 of a rake which mo^ee otvar the table, at normal temperature and pressure. 

each movement causing some of the hmp Where the original sulphide mineral 80 
material to fall over the edge of the table, has been <»ddised by susp^isi<m roasting. 
Any other suitable means of withdrawal, most of the heat of combustion is caxxied 
suoh as ei chain grate or moving belt« or in tiie gases to the reducinig shaft or 
30 a rotating grate, may be used in place of chamber and will be carried forward in 
the rake ana table. The falling matmal the sulphur-containing gases leavin^p that 85 
may be conveniently collected below tixe ' shaft or chamber, mm of this heat mav 
table or grate in a hopper closed by double be recovered W pas^g tiie gases through 
doors or other suitable gas-tight means, a cooler whidh will act as a waste h^t 
26 la this way, the lump material withdrawn boiler, and this recovery of heat oonsti- 
from the mass can be removed from the tutes a valuable practioal advantage of 90 
apparatus wil^ut allow&ng appreciable the method. The gases may be treated 
inlet of air or outlet of gases. for removal of dust b^ore condensation 

The relation between the gas velocity of the si^hur. The cooler mav be adapted 
80 and the space ocoxmied the maes or only 1^ reduce the tempexaturo of tiie 
column most be such as to allow snffici^t gases to say 820—360'' 0. which wiU 96 
time of contact for the reaction. The time generally m above the dewpoint of the 
of contact required will vary with the elemental suh&ur contained in the gases: 
temperature, with the concentration of in this case the gases from the waste heat 
85 sulphur-dioxide in the gases and with the boiler, after removal, if desired, of any 
estent of surface of carbDuaceous material dust tney may oarr^, may be treated in a 100 
presented to the gases. TVliere the mass s^arate condense m which the tempera* 
or column comprises inert refractoiy ture is reduced to the region of ISO"" 0.| 
matmal, the surface of reducing ^nateiial at which temperature most of the stdphur 
40 preseiated to the gases may be varied by will be separated in the liquid rate, 
adjusting the proportion of lump carbon- Alt^natively, the exit j^ea fiom the ro- 106 
aceous material in the mass or m varying ducing shaft oor ohajnber mav be oooled 
the ratio of Inmp to fine carboaaceous to the neighbourhood of 180' G. in one 
material introduced. Where the mass com- operation, 
46 prises lump carbonaceous nmterial alone It may be desirable to treat the prases 
the extent of the surface preswted may to cause reaction between the remaining HO 
be altered by varying the depth of the sulphur dioside «nd the small quantities 
bed. The gases may pass through the of carbon oQcysulphide and carbon disul- 
naass or column either upwards or down- phide which may be present. This treat- 
60 wards. ment may be carried out by a catalysing * 

The proportion of the mass oir column, step or steps in known manner. Thus the 115 
removed or replaced and the intervals be- hot gases coming from the reducing shaft 
tween such remciTBl and replacement may or cnamber may first be oooled to appro- 
be adjusted according to tne ash content priaite tegoiperatare and tiien passed 
56 of the colce and the amount of dust through a catalyst chamber, the oxit gases 
carried by the gases. The removal and from this beioff further cooled for con- 120 
replacement of the matwial of the mass densation of sulphur. Alternatively, or 
or colunm will cause dust and ash to pass a4ditionally, the exit gases from the sul-^ 
downwards, so that the mass or column phur condensing step may be treated for 
60 is kept open to the passage of the gases, example by means of scrubbing or ab- 
the dust and ash being remoyed from the sorbing appeiratus to recover the sulphur 126 
bottom with the lump material. oompoundis and /or free sulphur in- known 

The gases leaving the reducing shaft manner, 
or chamber will be at « high temperature, 
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Dated tliis 27tlL day of February, 1939. 



CBUIKSHA3TE & FAIBWEATHEE, 
65—66. Obanceipy Lane, London, 
and 86» St. Yincent Street, 61asgo\r, 
Agents for the Applicants* 



COMPLETE SPBOmOATlON 

Mediod of Prodacmg Sulphur £rom Gases Cmitaiiiiiig Sulphur^* 

dioxide 



We, A, Gr. £sfiiOBat3cok Compant. 
larnvm, a British Company, of 11, Ola 
Jewry, London, £.0.2, and Gicajx. 
Thouas Hnx, a British {Subject, of 
5 " Naseby Marlow, Bnckinghaim^ire, 
dp h^eby declare the nature of this inven. 
tion and in what ;inanner the same ia to 
be perlormed, to be particularly described 
and ascertained in and by <he following 

10 statement: — 

This inyention relates to an inrproye- 
ment in the process of ^rodueinff smphur 
by oausing gases oontaininir suLphur di- 
oxide to iiavezBe a mass or column comp> 

IS prisinff oarbonaceons materiaL 

La the proposals hitherto made to pro- 
duce Bulphtir Dy reduction with carbon, of 
gases containing sulphur dioside, no diffi- 
culties have arisen in supporting the 

20 carbouaceous material, the usucd method 
of support, namely, spaced metal grate 
bars on: which the material rests, and 
below which the gases are introduced, 
being suitable, because of the relatively 

25 low temperatures of the gases whicb it has 
been proposed to use. Effective reduction 
requires temperatures not below 900*" 0., 
and preferably in the neighbourhood of 
1100 0. It IB not practicable, however, 

80 to allow giases at temnueratures approach- 
ing or exceeding 85(r 0, to come iuto 
contact with metal grate bars, since the 
bars wottld (very quickly be burned away. 
In. the prior proposals, tiierefore, it has 

85 been necessary to em|)Ioy gases containing 
considerable proportions of free oxygen, 
the reaction of which vdOi tiie carbon liaa 
supplied the heat necessary to raise the 
temperature of the gases; in consequence 

40 very much larger quantities of carbon 
have been consumed than were theoretic^ 
ally necessary for tiie reduction of the 
sulphur dioxide to elementary sulphur. 
It IS an object of the present invention to 

46 avoid the passage of the gases through 
grate bars or similar supports for the 
carbonaceous material used for reduction, 
so that gases at high temperatures and of 
low oxygen content may be employed. 

60 According to the present Improvement, 
the gases containing sulphur dioxide to be 
reduced are caused to traverse a mass or 
column comprising carbonaceous materia], 
without earning into contect with the 

56 means on which {he mass or column is sup- 



ported. Carbonaceous material is pre-- 
ferably added to the^ mass or column at 
the upper end and residual material with, 
drawn tibmfrom at the lower end. The 
material withdrawn from the reaction 60 
2one is thus given time fb cool befoi'e 
reaching the level at which it is sup- 
ported, at the same time, dust and ash 
are removed from the reaction zone. 

The mass or colu^mn may be composed in 65 
part of lump refractory material inert 
• under the conditions of reaction. The re^ 
^radozy material should be of fairly uni- 
fcMcm size in order that the mass may be 
easily traversed by tJie gases, and is con^ 70 
yeniendr shaped into cubes of 2" to 4* 
side. The refractory material acts as a 
carrier for the carbonaceous material re% 

Suired for the reduction, holding it within 
lie mass until it reaches the necessary 76 
hi^h temperature and enters into reaction 
with the sulphur dioxide. 

Carbonaceous ^terial may be iutro- 
duced either as finely divided material or 
in the lump form into this mass or column 80 
comprising refraotoxy material. If jBuelv 
divided carbonaceous material is used, 
this may be allowed to fall from above on 
to the mass or colu^mn, or may be injected 
into the gas stream by which it is carried 85 
into contact with the mass or column. 
Where lump carbonaceous material is 
used, this may be added from time to time 
or c(mtinuoud.y, either alone or with the 
refractory material introduced to replace 80 
that withdrawn from the bottom. The 
carbonaceous mateml may also be added 
both in lump form and in finely divided 
form. 

The mass or column will thus be com** 85 
posed uartly of inert material and partly 
of carbonaceous material, and the propor- 
tions may be adjusted within wide limits. 
It will gmerally be convenient to use such 
a propoiiion of carbonaceous material and 100 
BO to adjust the rate at which the material 
is withdrawn from the column that the 
carbonaceous material is completely con- 
sumed in the reaction, and tne material 
withdrawn from the bottom is chiefly re- 106 
fractow material with dust and ash but 
with little or no carbonaceous material. 

With a mass or column formed in this 
way gases do not encounter any great re- 
sistance, the refractory material serving 110 
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maintain an open structure. The asU 
jrmed from the carhonaceeua material as 
r; is coneumed^ togel^er with any dust 
carried by tke gases or formed wiihm the 

6 piass, reacLil;^ wo>dB domwards through 
the columjL in eonflequence o£ the move- 
ment caused 1^ withdrawal from tiie 
bottom, and is remjoyed at tiie bottom with 
the refractory m«i;teriaL 

10 The mass or column may also be formed 
'of lump carbonaceous material alone. In 
this case part of tiie carbonaceous mate- 
rial will be consumed in the reactuxa luad 
part is withdrawn from the bottom of the 

16 masscxrcoluxmi. This withdrawal has the 
eape effect as withdrawal of lump refrac- 
tory material in the case in which the bed 
compriB^ such msiterial; that dustaud 
ash work downwards through the column 

SSO and are removed at the bottom and the 
mass is kepi open for passage of the 
gases. 

The most suitable carbonaceous material 
for the process is ccksij but charcoal may 

S6 also be used. EfleetLve reduction is ob- 
tained with coal also, but the sulphur 
obtained in tids case may be discoloured 
by hydrocarbons yolaUlized froooi l^e coal 
and not completely destroyed in the re- 

80 ducing bed. Where the bed is formed 
from carbonaceous material alone, without 
refractory matenai, coke is €«peciidly 
suitable, because of it« ligbt open sttuc- 
ture, mechanical strength, and freedom 

86 from Tolatile constitaents* 

The inyention may be carried out with 
any gases containing sulphur dioxide. In 
the preferred form, as already set out, 
gases are emploj^ed which are already at 

40 or near the desired temperofcare for re- 
action and which contain a high propor- 
tion of sulphur dioodde with no cor little 
oxygen. Such gases majr be obtained by 
the combustion of sul^ude material in 

46 finely diyided form under conditions-sudL 
that the. separate particles bum yexy 
rapidly whilst stjsipended ia air; this 
method of combustum is hereinafter re- 
ferred to as " suspoision roasting The 

60 gases obtained by such suspensioiL roasting 
wiU normally at considerably higher 
temperatures than those obtained i Erom 
comoustion in shelf roasters^ etven for the 
same ooucentration of sulphur dioxide. By 

66 reducing the ratio of air supplied to 
mineral burned, it is not difBcult in.suc^ 
roastinp to obtain gases containing* up to' 
16%: of sulphur dioxide with less than 1% 
of oxygw, and such gases will be at a tem- 

60 perature o£ 1000** 0. or higher unless the 
rutnace is specially cooled. Coolin? if re- 
quired may be effected by the proyision of 
a water cooled bottom and water cooled 
walls in the furnace^ 

65 The gases obtained by suspension xoaet- 



ing usually carry considerable quantities 
of dust. ^ The dust will consist chiefly of 
metal oxide, which can react with sulphur 
in i^esence of carbon at high te^nperatore 
to giye oxides of carbon and reform the ^70 
inetal sulphide. If allowed to rc^ck ^ 
reducing chamber in large quantitiieSj 
therefore, such cmde dust may cause 
blockage by slagging or fritting and loss 
of sulphur. It is desirablsj thereforoj 76 
that dust should be remoyed -as' far as 
possible, before the gases pass through the 
reduction process, f'or this purpose the 
gases may conymiently be passed through 
a cyclone dust extractor formed of fire^ 80 
brick or otiier refractory nmterial. 
As set out aboiye, it is desirable that the 

Sises wtering the reduction ohamber 
ould be at a high temperatore and should 
contain the TniTiijnTiTn of free oxygen. In • 86 
practice it may occur that at yenr high 
temperatures the particles of metal ocdde 
dust carried by the gases tend toadliere to 
and build up> on the walls of the dust ea:*- 
tractor and flues. To ayoid the difficul- BO 
ties which might arise in these circum- 
stances, the temperature may be controlled 
to that found permissible m practice b^ 
pnmding cooling means in me roasting 
furnace as explained aboye. If for this 96 
reasoa it has been found necessary to re- 
duce the temperature of the gases enterinff- 
the reduction chamber mudi below lOOO • 
0., the gases should contain a proportion 
of piymn, which, as explained above, will 100 
raise the tempcarature to that required for 
eSectiye reduction by reaction witii carbon' 
in the reduction chamber. Tk^ sulphur 
dioxide content of gases obtained for ex- 
ample by suspension roasting of pyrites 106 
may yary from 12% to 16% by yolume/ 
and the oxygen conteait from 6% to 0% * • 
In a i>ilot plant burning findy diyided 
iron pyrites by suarpension roastin|r, it was 
found that the temperature of "the gases 110 
lea^dn^r the furnace should not exceed 
900* 0., in order to aivoid deposit of sin- 
tered material in the flues and dust extrac- 
tor, which were of relatiyely small dimen- 
Mons. In this pilot plant the heat lost. 116 
from the walls was naturally higher in 
TOuportion to the total heat of roasting 
than it would be in a big wodjuff unit.* 
This loss was compensated by pMSig' the 
air for combustion through a jacket sur- 120 
rounding the bottom of file furnace, and 
it was found tiiat under these conditions 
the desired temperature could be main- 
tained by adjusting the air supply to giye 
exit gases^wmtainiuff about 14% of sul- 126 
phur dioxide and about 5% of oxygen. 
These gases were found to react yery coml 
pletely with carbon in the reducing bed, 
in which they usually maintained the . . 
temperature at more than lOOO'' 0, 180 



6 



525,780 



Wheie from the dimensions ox design 
of the plant or the nature of the sulphide 
material used no drfficnll^ arises from de* 

Josit of fritted or sintered material in the 
ues, it is desirable to use the mininnini 
qnantiiy of air necessary to effect complete 
roasting of the enlphioe material. Where 
pyrites is nsed^ it is possible and de^rable 
to use less than the theoretical quantity of 
10 air required for complete combustion, and 
we haTe found that as little as 90% or 
even 85% of the theoretical air reqxiired 
may ba employed whilst maintaining suT> 
BtantiallycompletedesulphurisationrWith 
16 such limited proportions of air. the ^ses 
leaving! t^e furnace will be suostan^lly 
free from oxygen and will contain iree 
sulphur up to So or 80 grammes per cubic 
metro measured at nomal temperatures 
20 and pressure. Such gases are especially 
suitable for the practice of this invention^ 
since they consume relalively very little 
carbon for the sulphur obtained. 
The reduction may be carried out in a 
25 reaction shaft or ohamber of which the 
internal walls are foimed of refractory 
material, mi which contains the mass or 
column of Ixdnp material. The walls of the 
reduction chamber are provided with ports 
80 to the inlet and outlet of j^ses, the lowest 
of which is placed some distance above the 
level at which tiie mass or column is 
sugDorted. 
Tne mass or column may conveniently 
85 be supported on e table xniich is not in 
the gas stream, so that the table and that 
part of the mass or column adjacent to it 
ore relatively cool. W^ithdrawal of lump 
material nuiy be dfected by the ojieratian 
40 of a^rake which moves over the table, at 
eaclT movement causing scone of the lump 
material tafall over the edge of l^e table. 
Anv other suitable means of withdrawal, 
such as a chain grate, or a rotating grate, 
46 may be used in ^ce of the rajse and table. 
The f alliiur material may be conveniently 
collected below the table or grate in a 
hopper dosed by double doors or other 
suitable gas-tight means. In this way, the 
60 material withdrawn from the moss can be 
lemoved from tiie apparatus wiihont 
allowing appreciable inlet of air or outlet 
of gases*' 

!uL the accompanying drawing there is 
66 sl^own in diaCTazomatio form, a vertical 
section through a reaction shaft or cham* 
ber in whidi the process of the present* 
invention may be carried out. 
Bef erring to the drawing, A denotes the 
60 reaction s&ft or chamber, the internal 
walls of which are formed of refractory 
material, B the mass or column of lump 
material supported on a platform or table 
0. One or more rakes D is or are adapted' 
65 to be moved backwards and forwards 



across the table for example by means of 
the racks E meshing with pinions F. 

The shaft or chamber A is provided at 
its upper end with a charging hopper Cr 
provided with two bells £L for rendering 70 
such hopper gas-tight and at the lower 
end witib an outlet hopper I which is pro- 
vided with two slides J or equivalent de- 
vices for keeping the hopper I gas-tight. 
Ports K provide for the iulet and exit uf 75 
the oases to the chamber A. 

The gases preferably pass upward 
through the mass f ram the lower port £ to 
the upper port £, the table or platform C 
supportiug the mass being located so far 60 
below the lower port K that it is outside 
the |[as stream and the outlet hopper I is 
relati'vely cooL Movement of the rake or 
nakes D over the table C causes material 
from the bottom of the mass B to fall over 86 
the edges of the table G into the outlet 
hopper I from which it may be removed . 
through the two slides J. 

The relation between the gas velocity 
and the space occupied by the mass or 00 
column must be such as to allow sufficient 
time of contact for the reaction. The time 
of contact zequiredVill vary with the con- 
centration of sulphur dioxide in the gases 
and with, the extent of surface of carbon- 95 
aceous material presented to the gases, and 
more particularly with the tempeiature of 
tiie gases. ^ Where the mass or column 
comprises inert refractory material, the 
surface of xedticing material pres^ted to 100 
the gases may be varied by aajusting the 
proportion of lump carbonaceous material 
in the mass or by vaxying the^ ratio of 
lump to £ne carbonaceous material intro- 
duced. Where tiie mass comprises lump 105 
carbonaceous material alone the extent of 
the surface presented may be altered by 
varying the depth of the bed. The gases 
may pass through the mass or ecdumn 
either upwards or downwards. 110 

The proportion of the mass or column 
removed or replaced and the rate of such 
removal and replacement may be adjusted 
according to die ash content of the 
carbonaceous material and the amount of 116 
dust carried by the gases. The removal 
and replacement of the material of the 
mass or column will cause dust and ash to 
pass downwards,, so that the mass or 
column 18 kept opan to the passage of the ISO 
gases. 

The gases leaving the reducing shaft or 
chamber will be at a high temperature, 
usually over lOOO"" 0. and wiU contain 
free sulphm*. Most of the sulphur di- 126 
oside originally in the entering ffo^es will 
have been reduced to sulphur, out small 
quantities of carbon disiUpbide and carbon 
oxvsulphide will usually be present, to- 
gether with that proportion of sulphur di- ISO 
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oxide wMch has escaped reduotion. We 
• have f oimd suck exit gases may coxLtain^ 
for example, 180—200 grams of sulphur 
as elemeut, 3 — ^10 grams of sulphur as 
S oarboiL disulphide, S — 10 grams as oaxbon 
osyBolphide, and as little as 5 grams as 
sniphnr dioxide, per cubic metre 
measured at mmnal tctmperature and 
pressure. 

10 In order to recover in the liauid foim 
the elementary sulphur carried by the 
gases, the tempenature must be reduced to 
the neighbourhood of 130* G. It may be 
desirable, however to treat the gases for 

15 removal of dust before condensation, of the 
sulphur* For this purpose the tempera- 
ture is first reduced in a cooler which may 
preferably be in the form id a waste heat 
boiler to say 35^-400* 0, which will 

20 firenerally be above the dewpoint of the 
elemental sulphur contained in the gases, 
and the gases at this temp^ature treatea 
for removal of dust, for example, in an 
electrostatio dust preoipitetor. The tem- 

25 perature is tiien reduced in. a separate con- 
denser to about 180% and the sulphur 
separated in the liquid state. Alterna- 
tively, the exit gases frcmi tiie reducing 
shaft or chamber mjaj be cooled to ihe 

80 aeigbbourhood of 180'' C. in one opera- 



It may be desirable to isreat the exit 
gases to cause reactiim betwe^ the re- 
maining sulphur dioxide and tixe small 
85 quantitieB <n carbon oxysulphidQ and 
carbon disulphide which may be present. 
This treatnuent may be earned out by a 
ciktalysinfif step or steps in known mann^. 
Thus the act gases coming from the rediic- 
40 rng shaft or chamber may first be cooled 
to appropriate temperature «nd then 
passea ffaiough a catcJyst chamber, lihe 
exit gases from this being further cooled 
for condensation of sulpnur. Altemar 
46 tively, or additionally, the exist gases 
from the sulphur condensing step may be 
treated fear example by means of scrubs 
bdmr or absorbing apparatus to recover the 
BulpjLur compounds and/or fipee sulphur 



in known manner. 50 

Having now particularly described and 
ascertained the nature of our said iaven.- 
tion and in. whiaib manner the same is to 
be j>erf ormed, we declare that what we 
dam is:— : 66 

1. A process of producing sulphur by 
causing gases containing sulphur dioxide 
to trav^e a mass pr column comprising 
carbonaceous material, in which the gases 
do not come into contact with the means 60 
oia which the mass or column is supported. 

2. A process according to Claim 1, in 
whioh oarbosLaceous material is added to 
the mass or columnist the ujiper mi, and 
residual material is withdtavm lJLerefrc\m 65 
at the lower md. 

8. A process according to Claim 2 in 
whioh the mass or column rests on a table 
over which a member moves to withdraw 
miad^erial from the maiss or colupm. 70 

4. A process according to Claim 2 or 8, 
in which the mass oor column comprises 
inert refractory material. 

&. A process aooogding to 01aim2 or 3, 
in which the mass or column is formed of 76 
lump coke. 

6. A process according to Claim 2 or 8, 
in which the gases are obtained by sospeiu 
sioin roasting of sulphide nuutenal. 

7. A process according to Claim 6, in 80 
which the gases are substantially freed 
from dust uy passing through a cyclone 
extractor formed of refractory material 
before traversing the mass or column.. 

8. A process according to Cladm 7, in *66 
whioh the gases are obwned hy suspen- 
sion roasting of iron pyrites. 

0. A process according to Claim 7, in 
whioh the gases contain not 1^8 than 12% 
by Toluma of sulphur dioduie. 90 

10. A process aocordinff to COaam 9, in 
which the gases are at a xempensture not. 
lower than SSO"" C. 

Dated this 22nd day of December, 1939. 

cbttizshanb: & paieweathbr, 

65 — 66, Chancery Lane, Lcaidon, W.0.2, 
and 29, St. Vincent Place, Glasgow^ 
Agents for tiie Applicant. 
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